few exceptions, the female is responsible for choice of nest location (Odum 1941 , Smith 1974 . Both members of the pair participate in excavation (Smith 1991) , but measured as the proportion and duration of excavation visits, the female expends more effort than the male (S. Ramsay unpubl. data), and the female alone builds the actual nest (Smith 1991) .
Studies of nest-site selection in chickadees have yielded inconsistent results. Some studies have suggested that high canopy volume is associated with nest sites (Smith 1YY6 ; but see Sedgwick and Knopf 1990) , which may be related to prey abundance (Schroeder 1990) . A study in Colorado found that, unlike for other species of cavity nesters, no single variable or pair of variables could be used to discriminate wick and Knopf 1990). Sedgwick and Knopf (1990) also found that variables related to the a m o u n t of wood suitable for excavation were positively associated with chickadee nest sites (e.g. limb-tree density, density of large trees, and length of dead limbs on focal trees).
Prey abundance, as a specific habitat characteristic, may be a factor that influences choice of nest location, and this may be related to other variables as outlined above (Schroeder 1990) . By locating a nest in a patch of high food denchickadee nest sites from control sites (Sedg-sity, an individual would reduce the time spent traveling between nest sites and foraging sites during the critical period of nestling provisioning (Horn 1968, Orians and Pearson 1979) . Smith (1976) suggested that smaller territory size and increased canopy density would increase the number of provisioning trips adults can make by reducing search and travel times. Therefore, if an individual can predict the location of dense patches of arthropods, it may be influenced to excavate a nest cavity in that location.
The previous-experience hypothesis suggests that Jiuice ul L U I I~I~L nest lucdtiuii is ielated to nest location in the year before; the pattern of settlement for new residents would be random cornparcd with locations choscn by previous residents. Specifically, the two predictions that derive from this hypothesis are (1) females that nest on the same territory in multiple years will nest closer to previous nest sites than will new residents, and (2) females that nested successfully in the previous year will nest nearer to the old nest site than those that nested unsuccessfully the previous year.
The conspecific-attraction hypothesis suggests that individuals choose nest locations based on the presence of other individuals. Individuals may be attracted to conspecifics for a variety of reasons (Stamps 1988) . Younger individuals may be attracted to older individuals to reduce effort in habitat assessment (Stamps 1988 , Muller et al. 1997 ). This factor might be especially important in migratory species where the time between arrival and settlement on the breeding ground is relatively short. Another reason individuals might be attracted to conspecifics is the ability to obtain multiple matings in aggregations (Lack 1948 , Birkhead 1978 .
Recent studies have demonstrated that genetic evidence of extrapair copulation (EPC), Trivers (1972) predicted that males should seek extra matings as a means of increasing fitness, whereas females would not benefit from such behavior. Researchers investigating breeding settlement have considered the benefits of increased reproductive success through EPCs that males gain by attracting individuals to settle nearby (Morton et a1 1990) . It has become increasingly apparent, however, that females not only participate in extrapair matings, they actively seek EPCs on the territories of neighboring individuals (Smith 1988, Stutchbury and . This has led to a consideration of territory aggregation resulting from the benefits that females gain from engaging in hl'Cs (the "hidden-lek" hypothesis; Wagner 1993, 1997; Wagner et a1 1996; Hoi and Hoi-Leitner 1997) .
Female Black-capped Chickadees solicit EPCs on the territories of neighbors (Smith proximately 30% of nests (Otter et al. 1994 (Otter et al. , 1998 . The genetic father of EPY in a given nest is a ncighbor that usually is socially dominant to the female's partner (Otter et al. 1994 (Otter et al. ,1998 . In a study of divorce in this species, females have been shown to abandon their current partner in favor of higher-ranking males if the opportunity arises (Otter and Ratcliffe 1996) . Thus, females use EPC as a tactic to achieve genetic mate choice when social choice is constrained. To facilitate movement into the territories of extrapair males, females might choose to locate their nests near territory boundaries. Male chickadees differ in their dawn chorus performance based on social rank (Otter et al. 1997) , and male singing behavior changes when females are experimentally removed from territories (Otter and Ratcliffe 1993) . Thus, females could also benefit from locating their nests near territory boundaries through increased information on the status of neighboring males. Although locating centrally in the territory would allow a female to assess all of her neighbors, chickadees spend 8 to 10 months in flocks prior to nesting, providing ample opportunity to assess potential mating partners. Peripheral settlement cuuld, tlierelure, give d leiiidle tlie uyyur tuiiity to continue assessment of any preferred neighboring male.
The impetus for this study came from an observation in our study population in 1995. In that year, 11 of 26 females nested within approximately 15 m of their territory boundaries with neighbors (K. Otter unpubl. data). Nine of these 11 females were paired with males whose rank was lower than that of neighboring males. This pattern, together with the prolonged period of residency prior to nesting, is consistent with conspecific attraction based on mating tactics where females that are most likely to use alternative mating tactics nest near the boundaries of neighbors.
The purpose of this study was to test the four hypotheses outlined above in Black-capped Chickadees. If habitat characteristics determine nest location, then habitat at nest sites should differ from that at control sites. If prey abundance is the determining factor, then arthropod numbers should be higher at nest sites than at control sites. If previous experience determines nest location, and if the same birds occupy the same territories in multiple years, then the placement of nests should be consistent within individuals. Finally, if conspecific attraction viduals that are likely to use EPCs or to divorce will nest the closest to territory boundaries, independent of habitat characteristics.
based un mating tactics is a factor, then iiidi-
METHODS
Study site and observations of dominance rank.-The study was conducted in 1996 and 1997 at Queen's University Biological Station, Ontario, Canada Approximately 20 small flocks (four to six individuals each) of Black-capped Chickadees were yermanent residents at the study site. Each winter feeding station attracted three to five flocks and served as a banding site in December and Ianuary and as a dominance platform from January to mid-March. In each year, approximately 95% of individuals in the population were captured using potter traps and marked with unique combinations of a numbered metal band and two or three plastic color bands. We assigned individuals to age class at the time of banding (wcnnd year [SY] vs. after second year [ASY]) based on the shape and extent of white on the margins of the outer rectrices (Pyle et al. 1987) .
We determined the social rank of individuals through observation of interactions at winter feeders based on the same behaviors used to distinguish dominants from subordinates in previous studies of this species (Ficken et al. 1990 , Otter et al. 1994 , Otter and Ratcliffe 1996 . Linear dominance hierarchies were determined for each flock by tallying the outcomes of interactions between individuals. For any pair of individuals, the winner of the majority of interactions was considered to be dominant. 1995, 1996 , and 1997 nest sites and 1996 and 1997 territory boundaries using a Trimble ProXL (real-time correction) global positioning system (GPS) unit. Real-time correction allows collection of positional data with an satellite tracking of both the GPS unit and a fixed navigation beacon. Data for nest sites were collected as point information, and boundary data were collected as lines.
Habitat characteristics.-We assessed habitat characteristics within 12.6-m radius (0.05 ha) circular plots at nest sites and four control sites within each territory. Control sites were arranged with one central plot and three peripheral plots located 40 m from the center of the central plot at 0", 120", and 240". Control plots were chosen such that the peripheral plots would lie within the territory and none of the plots would overlap with the nest plot. Because control sites are defined by the absence of a nest and not by the presence of any particular attribute, we chose a four-plot design to account for the range of variation of habitat characteristics within each territory.
In 1996 only, we measured the following variables in each plot: ground-cover composition in 1-m2 quadrats at the center of each plot and at 5 m from the center of the plot at each of the four cardinal points; and number, size (<2 cm diameter and 2 2 cm) and species identity of shrub stems >50 cm
height in each of the four quadrats 5 m from the center of the plot. In both 1996 and 1997, we estimated overhead cover using the average of four spherical densiometer readings (one facing in each cardinal direction) at the center of each plot (Lemmon 1956 ); we estimated heights of the canopy, subcanopy, and tall shrub using a clinometer. Within the central 5-m radius of each plot, we counted the niimhers nf live saplings (<2.5 cm dbh) and poles (2.5 to 7.9 cm dbh) and identified each to species. Within the full 12.6-m radius, we counted the number of stems of each tree species in each of tour size classes: 8 to 14.9 cm, 15 to 22.9 cm, 23 to 31.9 cm, and >32 cm dbh. We counted the numbers of standing dead stems <8 cm dbh and identified and measured dhh, height, and percent bark remaining for all snags 2 8 cm dbh.
We averaged the values from the four control plots in each territory to obtain a single value for each habitat characteristic. We compared the values for each characteristic between years using a two-tailed t-test to determine whether values could be pooled across tween nest and control plots using Bartlett's ANOVA to determine the appropriateness of using parametric versus nonparametric tests. If the variances did not differ between nests and controls, we compared means using two-tailed paired t-tests; if variances differed between nests and controls, we used twotailcd paircd Wilcoxon tests. For parametric tests, proportional data were arcsine transformed and counts were log (1 + x) transformed (Sokal and Rohlf 1995) . Because of the large number of tests, we used a sequential Bonferroni correction to reduce the possibility of type I error. This resulted in a critical value of a = 0.00125 for the variable with the lowest P-value and u -0.00128 lui tltclt witli tlie itext luwest Pvalue.
We also compared nests and control sites using principal components analysis (PCA; Tames and
McCulloch 1990) based on a correlation matrix on the selected variables for all control sites. Using the eigenvectors generated by this analysis, we produced component scores for all sites and plotted the values for the first two principal components. We plotted 95% density ellipses for control sites and nests, which provide a graphical representation of the used sites and their variance relative to the total variance of the available habitat (McCallum and Gelbach 1988, James and McCulloch 1990) . Because of the large number ot variables under consideration, we performed these analyses on subsets of the variables. In the first subset, we considered the physical characteristics of the trees and snags within each plot. These characteristics relate quantitatively to the available nesting and foraging substrates. We used transformed data in the analysis where appropriate.
The second subset of variables used in the PCA was tree species composition at each site. Tree species composition relates qualitatively to the suitabilyears. For each variable, we compared vorinnccs bc ity of nesting and foraging substrates. Because the data were originally collected as counts of stems in size categories for each species, we calculated an index of tree species composition (stem value) for plots using weighted sums of counts. For each species, saplings were given a weighting of 0.25, poles 0.5, trees 8 to 14.9 cm were weighted as 1, 1.5 to 22.9 cm as 7, 71 tn Z1 9 cm as 4. and >32 cm as 8 These weightings were chosen because they approximate the scaling of basal area for trees in each size category. We analyzed the resulting stem values for each plot using the method outlined above. We conducted all analyses using JMP and StatView SE+Graphics software for the Macintosh.
thropods collected from branch samples in nest and control plots (the same plots used for measuring habitat characteristics) in each territory. We conducted arthropod sampling from 13 to 20 June in both years. We cut five I-m long branches from the lower limbs of trees in each plot (average 5 m above is representative of the heights at which chickadees in our population glean arthropods while foraging (S. Ramsay pers. obs.). We caught each branch before it landed on the ground, placed it in a cloth bag, and then shook the bag vigorously to remove loose arthropods. Next, we inspected each branch and recocoons or leaves rolled and bound with silk. All of the arthropods from a plot were stored in 70% ethanol in sample cups for later sorting and counting. This sampling protocol provided the best estimate of the abundance of sessile leaf-dwelling organisms such as spiders and larvae that make up the bulk of items provided tu nestlings by adult chickadees (Woinarski and Cullen 1984 , Majer and Recher 1988 , Grundel 1990 ). We sorted arthropods in each sample into the following groups: spiders, larvae (including coleopterans, hymenopterans, and lepidopterans), and "others." Within each group (spiders, larvae, and others), individuals were sorted into the following bodylength classes: <2 mm, 2 to 4.9 mm, 5 to 9.9 mm, and >10 mm. Sample counts were multiplied by overhead cover and canopy height to nhtain a plnt estimate of arthropod abundance (Schroeder 1990) .
As with habitat characteristics, we averaged counts across control plots within each territory and used paired t-tests if variances were equal and paired Wilcoxon tests if variances were unequal. Because the prey-abundance hypothesis predicts higher abundance at nest sites, we used one-tailed comparisons. In addition to the univariate comparisons, we analyzed all groups and size classes using PCA.
Previous-experience and conspeci~c-attraction hypotheses.-We extracted numerical values for positions and generated maps using AutoCad Map for Windows at the Queen's University Geographical Infor- mation Systems laboratory. Distances between nests across years, and between nests and boundaries within years, were extracted using the Pythagorean formula.
We considered a nest to be successful if one or more offspring survived to fledging (defining fledging as leaving the nest). These data were collected through nest monitoring for other studies and were based on direct ohservntinns intn nests, nhsPrvAtinns of parental attendance at nests, or observations of adults traveling with fledged young.
RESULTS
Territory mapping.-We found 19 nests in 1996 and 26 nests in 1997. The positions of nests and boundaries for each year are illustrated in Figures 1 and 2 . One territory in 1996 had two nest sites; the second was built by a replacement female after the original female was depredated on the territory. Because these nests were initiated by different females, we considered them to be independent measures of nest choice.
Habitat characteristics.-White birch (Betula pwrifera) was the most common species used for nesting (16 of 45 nests, 35.6%), with sugar maple (Acer saccharurn) next most common (5 of 45, 11.1%). Nest trees averaged 8.7 ? SE of 1.2 m tall and 20.5 +-2.1 cm in dbh; cavity entrances averaged 5.3 ? 0.8 m above ground. Thirty
nests (66 7%) were in dead trees
Only 1 of the 27 habitat characteristics that we measured differed significantly between nest sites and controls (Table 1) . Abundance of large trees (232 cm dbh) was significantly higher at control sites than at nest sites in 1996 (paired t = 3.13, df = 18, P < 0.01) and 1997 (paired t = 2.22, df = 25, P < 0.04). The results were not significantly different between years (t = 1.02, df = 88, P > 0.3), and pooling the results yielded a significant difference overall between nests and controls (paired t = 3.76, df = 44, P = 0.0005).
Analysis of the physical characteristics of trees generated four principal components that explained 67.2% of the total variance ( Table 2) . PC1 explained 37.5% of the total variance and had strong positive contributions from all variables except those related to trees and snags <8 cm dbh; the numbers of saplings and poles were weakly positive in their contribution to PC1, and the number of small snags made no contribution to PC1. Thus, PC1 was positively related to stand age and canopy closure. PC2 explained 12.2% of the variance and had high positive loadings for the number of small snags, number of poles, and number of saplings and moderate positive loadings for num- ber of trees in the smallest size class and number of large snags. PC2 was negatively associated with the number vf trees in the largest size class and canopy height. All other variables had weak loadings. Thus, this component appears to be related to thc amount of infilling by young trees at a site. Concentration ellipses for control and nest sites revealed no difference in mean or variance for nest sites within the available habitat ( P > 0.05; Fig. 3A ).
PCA generated seven factors that explained 57.5% of the variance in species composition across control sites (Table 3) . PC1 explained 11.9% of the total variance and was characterized by high positive loadings for sugar maple, ironwoods (Ostrya virginiana and Carpinus caroliniana), basswood (Tilia americana), oaks (Quercus spp.), walnuts Uuglans spp.), and beech (Fagus grandifolia) and high negative loading for elms (Ulmus spp.) and large shrubby species such as alders (Alnus spp.), willows (Salzx spp j. and staghorn sumac (Rhus typhzna j. Thus, PC1 appeared to separate wet sites from dry sites. PC2 explained 9.9% of the variance and was positively associated with birches and conifers and negatively associated with most of the hardwood species. This component seemed to separate hardwood from softwood stands. Because of their low eigenvalues, we must be cautious in our interpretation of the true meaning of these components. Plotting the PC scores for all sites revealed no difference in mean or able habitat ( P > 0.05; Fig. 3B ).
Prey abundance.-Arthropod abundance did not diffcr bctwccn ycars ( P > 0.1 for all cascs), so we pooled the results for both years. Because variances were unequal for all but one case (others > l o mm), we used Wilcoxon tests for all comparisons. We excluded two territories from the analysis, one because a nest of spiderlings yielded numbers 100 times larger than those at all other plots for spiders < 2 mm, and another because one branch contained an infestation of hemipteran larvae that yielded values 1,000 times larger than those at all other plots for "others" <2 mm. Arthropod abundances were not significantly different between nest and control plots for any group and size class (P > 0.1 for all cases; Table 4 ).
Principal component analysis of arthropod categories generated five factors that explained 56.8% of the total variance across control sites (Table 5 ). All size classes of all groups had positive loadings for PC1, indicating that this factor best explained variation based on total abundance. PC2 was positively related to spiders and other arthropods in the middle two size classes. Insect larvae in the two smallest size classes, spiders in the smallest and largest size classes, and other arthropods in the largest size class were negatively related to PC2. The remaining categories made only weak contributions to PC2. As was the case with tree species composition, the low eigenvalues for PC1 and PC2 dictate that we be cautious in our interpretation of these components. Plotting the PC scores of all sites revealed no difference in the mean or variance of nest sites compared with the available habitat for either component (P > 0.05; Fig. 3C ).
Previous experience.-In examining distances between nests on the same territory in consecutive years, we excluded territories where boundaries did not overlap in the next year. We compared results for territories where the female was the same between years (i.e. experienced) with those where the female was new to the territory between years (i.e. naive), and they were not significantly different ( t = 0.93, P = 0.36; Fig. 4A ). Females that switched territories between years were classified as naive because they could not have based their choice of nest site on their own experience in the previous year. Among experienced females, interyear nest distances for previously successful nesters (X = 131.7 % 22.8 m, n = 6) were larger than those for previously unsuccessful nesters (X = 99.9 ? 39.5, n = 2). Because only two individuals fell into the unsuccessful class, it is inappropriate to apply a statistical test to these results. It is interesting to note, however, that the mean was quite high for successful females. In the only case where an experienced female switched mates between years, the female had been successful the first year. Conspecific attraction.-We compared the nest-to-boundary distances for territories where the nearest male neighbor was higher in rank than the focal female's mate with those where the neighburing male wa5 lower in rank than the focal female's mate. To control for variable territory sizes, we scaled distance measurcs to tcrritory diameter and then transformed the resulting proportions for comparisons. In the few cases where nests were located adjacent to physical boundaries such as shorelines or fields, nest-boundary distance was measured to the nearest boundary defended against conspecifics. To avoid pseudoreplication, we randomly excluded data for one of the two years for females that were sampled in both years; this resulted in the exclusion of one female from 1996 and two from 1997 for which the neighbor's rank was known in both years. Because the mean nest-to-boundary distance was significantly higher in 1996 (2 = 0.67 2 0.04) than in 1997 (3 = 0.42 t 0.04) for all females (t = 4.63, df = 43, P < O.OOOl), we treated each year separately (big. 4B). In lYY6, females located their nests significantly closer to territory boundaries when neighbors were higher ranked than their social partner than when nearest neighbors were lower ranked (t = 1.85, df = 16, P = 0.04; Fig. 4B ). In 1997, nest placement did not differ based on rank of the neighboring male (t = 0.08, df = 15, P = 0.94; Fig.  4B ).
We also considered whether nest-to-boundary proximity was related to female age, female rank, or male age. In cases where the nest owners were the same between years, we randomly excluded (by year) 5 nests where female age and rank were known and 11 nests where male age was known. In 1996, nest-to-boundary distance of ASY females (2 = 0.68 5 0.08) and SY females (X = 0.63 t 0.14) did not differ significantly (t = 0.28, df = 11, P = 0.78). In 1997, however, ASY females nested significantly closer to boundaries than did SY females (f = 0.37 t 0.04 vs. f = 0.50 ? 0.05, respectively; t = 2.17, df = 21, P = 0.04). We found no difference in nesting pattern based on female social rank in 1996 (high rank, = 0.78 ? 0.11; low rank,x = 0.68 ? 0.11; t = 0.66, df = 8,P = 0.52) or 1997 (high rank, = 0.41 t 0.04; low rank, X = 0.34 ? 0.04; t = 1.18, df = 12, P = 0.26).
Similarly, nest-to-boundary distance did not differ based on male age in 1996 (ASY, X = 0.68 t 0.08; SY, X = 0.80 ? 0.14; t = 0.77, df = 11, P = 0.46) or 1997 (ASY, X = 0.44 t 0.04; SY, X = 0.36 t U.U5; t = l.ZY, df = 18, 1 ' = U.21).
DISCUSSION
Our results were consistent with the conspecific-attraction hypothesis for choice of nest location by females and failed to support the other three hypotheses that we considered. In the univariate analyses, the only habitat character- Table 2 for contribution of variables to each axis); (B) tree species composition (see Table 3 for contribution of variables to each axis); (C) arthropod abundance (see Table 5 for contribution of variables to each axis).
lipses represent the 95% confidence space of nest istic that was significantly different between nests and control sites in either year was density of large trees (i.e. fewer large trees at nest sites). Our four-plot control design allowed us to consider how variation in habitat characteristics in the available habitat compared with nest plots. First, we looked at the distribution of values across all control plots versus nest plots. The distribution of values for large trees suggests that this factor was not limiting within any given territory. Second, our multivariate analyses allowed us to consider the contribution of any individual variable to the overall variation in available habitat and to compare visually and statistically the pattern of used space with respect to unused space. The relatively low contribution of density of large trees in the PCA of habitat characteristics indicated that this variable was not a major determinant of nest-site location. Moreover, the density of large trees was lower at nests than at control sites, which is opposite to the results ot Yedgwick and Knopf (1990) in Colorado. Overall, we detected no pattern of nest-site selection based on the variables that we measured.
Sedgwick and Knopf (1990) found that limbtree density (i.e. density of trees with 21 m of dead liiiibs larger tlian 10 cni in diameter) was the highest-loading variable in their discriminant function for chickadee nest sites. We found no diffcrcncc in snag density (the comparable variable in this study) between nests and control sites. Sedgwick and Knopf (1990) also found a significant difference between nests and control sites for dead-limb length of the central tree within each plot. We did not measure this variable because the findings would not have been particularly meaningful in our study area. Although most of the chickadee nests in cottonwood habitat in Colorado were in live trees (Schroeder 1990) , most of the nests we found were in snags; therefore, any comparison of dead-limb length, by that fact alone, would have produced higher values for nest plots. Our results are consistent with those from Wisconsin and Minnesota in which Blackcapped Chickadee nests were not clearly related with any habitat variables (J. M. Hanowski pers. comm.).
The similarity in prey abundance between nests and control sites was not surprising and probably was directly related to the lack of variation in canopy density. The peak period when chickadees forage for arthropods, which is associated with provisioning nestlings, coincides with the peak in arthropod abundance. The availability of prey items is not likely to be a limiting factor for nestling provisioning at our study site.
We found no difference in nest locations on territories of experienced and naive individu- ity patterns of females are centered on the nest during excavation and nest building, and females spend the night roosting in their nest cavities during the egg-laying period (Smith 1991) . Locating nests near boundaries could help females to reduce time spent on forays for EPCs and to monitor more effectively the location and partnership status of neighboring males; this could be especially important if a neighbor became widowed. Males, by contrast, should prefer nest locations away from territory boundaries. Anecdotal evidence suggests that males whose partners choose to nest near territory boundaries face increased aggression from neighbors as they attempt to defend the space around the nest. Thus, males should be interested in choosing a site away from territory boundaries. In our study, females tended to nest near territory boundaries. In both years, the pattern of settlement for individuals nesting near higher-ranked males was consistent with our understanding of female mating tactics in chickadees. The pattern in 1997, however, where pairs also nested near the boundaries of lower-ranked individuals was curious.
Age-based conspecific attraction predicts that young individuals should nest near boundaries of older individuals because of an inherent inability to accurately assess available habitat (Stamps 1988) . Muller et al. (1997) found that naive House Wrens (Troglodytes aedon) were most the likely to be attracted to conspecifics, whereas experienced individuals tended to settle farther from neighbors. Under this hypothesis, naive individuals might use the presence of conspecifics as a signal of the suitability of the nesting habitat. The only agebased difference we found was in 1997, when ASY females nested nearer to boundaries than did SY females. Thus, our data failed to support conspecific attraction based on inexperience due to age.
Conspecific attraction based on mating tactics (the "hidden-lek" hypothesis; Wagner 1993 predicts that all individuals will choose to settle near boundaries instead of distributing themselves throughout the available habitat. The hidden-lek hypothesis explains aggregation of males as a result of female mating tactics and assumes that males will aggregate to have a chance of benefitting from female behavior. This matches the pattern that we found in 1997 but not in 1996. In a species such as Black-capped Chickadee, we might predict a conflict of interest between the sexes. Individuals of both sexes will face increased intrasexual aggression by concentrating activity near a boundary; however, only high-ranking males, and females mated with low-ranking males, will experience the benefit of obtaining EPCs (Otter et al. 1994 (Otter et al. , 1998 . Because females appear to predominate in choice of nest site in this species, we predicted the females that use EPCs would nest nearer to boundaries than those that do not. The 1997 result, while inconsistent with this prediction, requires an explanation for the choice of those females that placed their
